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(57)Abstract: 

PROBLEM TO BE SOLVED: To integrate a device by 
batch treatment by forming an approximately pyramid- 
like cavity in a substrate, making a cavity cross with an 
upper surface of a substrate at a predetermined angle, 
providing a reflecting side wall part, fixing a 
photodetector to a substrate facing a reflecting side wall 
part of a cavity and separating a substrate from a 
photodetctor at a cavity part. 

SOLUTION: A cavity is formed by anisotropically etching 
a fixing member 32, a side wall surface of a cavity lies on 
a crystal surface of the fixing member 32 and crosses a 
crystal surface at an angle of about 54.7° . Spherical 
lenses 36, 39 are put in a cavity, an optical filter 35 and 
a mirror 34 are bonded to an upper surface of the 
member 32, and a surface detecting type integrated 
photodetector which is the same as each of integrated 
photodetectors 33, 41 is formed. Only one alignment is 
necessary for fixing the integrated photodetectors 33, 41 

to the fixing member 32, and when each of the „L*«A*.Mnr 
integrated photodetectrors 33 and 41 is fixed, alignment between a m.rror and a P^etector 
is not required. Furthermore, the detectors 33, 41 can be formed by batch treatment through 
this integration. 
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ffiffi LTH 7 fc^LB 9 O-ttfcftfttHS 6 0 fcftjSEf 
S7n^Xtf*2ftT^So 01 0A^6t?fr*J:5 

ic N < i o o >*fS B B B '> 'J 3 >l« 2 o o f>n 
§ c «2oo <D±«mRiTFwm&> < i o o > 

«ft«BBT?fcSo £S*MdT*i*, s/U3>WB2 0 0 
#«*«R2 0 0»cffl^5c:tfeT*»c 

=• ^ ^ttfisft ft4^**ffl^Tas 200 *ff*"rs c 
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[0 0 4 1 ] g«2 0 0fc7*M)V?77^ 
£<fcoT, ^ao«Sfti8»©SjH^a«2 0 0k:^ 

*ns 0 cwoaflii, «E2ooKB0firtf6n* 

CtJcft^T^S*ttfflS*x-/N3 0 0 (BLOCK 

nSc 01 oAtii«82oo±te»*«ftSfcMRS 

P2 1 0Stf2 3 l£l*tfr«SftT^<Wf\ MSfctt 
fc£<0ft«»0£M#Sfi2 0 0£7M2ftS o 
[0 0 4 2] 01 0 AfrStofrSiSK:. S&2 0 Olc 
ftBJBSH WBEMB2-1 O&tf 2 11)* 

j&s-rsfca; s®2 o oo±»affl^vx^jB2 o 1 

a«2 0 0<D±^ffitfBffi£ftT^So SIS2 0.0O 
TS53tffiii:&^*£Ji2 0 2ff*j»S*i*o 

[oo4 3] ****wett, *pipaK4*B»fc)e» 

So 

[0 0 4 4] %mm<0 1 OT^ix ^X^g2 0 1- 2 

0 2ttS i3N4yWIt?*So C^rS^bO^ 

[0 0 4 5] WAtfKOH CTftfcSv TKBKfc* 

y^iO .x-y^y^»ft«fflbTJBP»«^tTS«2 

oo^s^ltxy^v^-rsc^tc^oT, 

ft*»a«2 1 ost/2 1 1) *«»«sn 

So WSttxyf-v^TcioT^ gfi'2 0 0WB/Ssn 
fcfcftBJBaiHOBBttx .S«2 0 0O±ffl5*ffiRtTF 
»*fflfc»5 4. 7° OftS.'CSSfi , rsa«2 0 0O< 

1 1 1 >lg B B H ffi±^fct)So ±1&<D&0\C, SI2 0 
0O<l 1 l>ISJIBtt«B2 0 0O<l-0 0>«Bfc 

n-54. 7° oftltxitSc cftlcina-T, MB* 

»K2OO0<1 1 1 >^ B B B ffi±tC<ifct)^^SC^^ 

To 

[ 0 0 4 6 ] Sffi 2 0 0 <DiS2 tt^fflHOBfi©** < 

fc«R«n*.-«*Wi«-e U: - ««2ooow«tt« 

2 0 O^^nvT^So ^cOcfc^^TS^t)^ Sffi 

2 o om-$& 2oo5*py* oik b*ft»< 

f So 

[0 0 4 7] «*JBH«T?tt, SftBlOAft^tBl 

o E\c$>*t<Dtzb\ stg2 ooicMsnftftaega 

»©*«3V«E2 0 OfcglLT^So BUOStttWT 
tt, S1S2 0 0fc»rtSftfc**B»fflH««E2 0 0 

[0 0 4 8] VX^12 0 lStf2 0 2^Sfi2 

0 0*6ffiDI*^tU 01 0BlC^*ft5*3te> Sffi 
2 0 0O±^SR0 : Tg|5Sffi^^^^SH 2 2 1 »tf 
^112 2 0iW&«2ftS o ftB»aHO*^^«Bfc 



11 



(7) 



WB¥ 10-93133 

12 



oosM2 12. 213, mnmm^m2 1 1 

"BB2 15, 2 1 6&HS2 2 ljWWSft*. 
[0 0 4 9] &JM22 1 «K»*OfltV^411'e* 
S c «SXMHTIiflHl2 2 1 14&<DBT*S. WO 
*5SW±^S12 2 l.tt7^5-92JTe**. 

[0 0 5 0] #fflPloM«i:«»tft4IUl2 2 He,}; 
ot, «fflHO«*<D«KOE«*^ »3 0%fr&, 
*ft*0ttt8*teKirHBc±IM'*« *?B 

KL «fflH04MK«NcM («AHT, «2 l 4*fcli2 
1 7) 3WB*SftS. #aHO*WB«< 1 1 1 

KlSsMZ \ 4£tc&2 1 7) lis gffi2 0 0<D±a$i5 
ffifttn^ffifc*ftT5 4. 7° Oft«THffi«tl 

So 

[00 5 1] £<D£*>te*%Kb*)\C. &JRJI2 2 1 

ftm^m<o^<oMW*\zm}tz^& r> fci~s c ^ *> 

COlBv « ^2 1 4*fttt2 1 

7) ttWfcttttfilB «B2 1 5*fctt2 1 

2) ItJioTJMKft*. ^nti. 4«9PIOl«WI« 

[0 0 5 2] HlC. «K2 1 2 

fttf-2 1 5) fci *ftttWkoW«Mi**lM«*'* 

So 

[0 0 5 3] 010 C^#ItSi, &£M<0Wl (ftl* 

a, m i 4Rif2 1 7) ic, wi#3-f^yy (« 

Atf, Btttn-r-f V?2 5 ORtf 2 5 3) «»Rtt 

fca»S**e:k#^**. M*a* ^ 2 1 4tettB« 

fr3~7V Vj^2 5 o'WMIStU B2 1 7fcttSWf* 

[0 0 5 4] »«2 0 0tix »C, 3KttfflH9x-^3 
0 0lcJ8*£*i5o ilOC^WSi:^^ ^x- 
;n3 0 Ott, ^<ofrO*»»«B*Ul!*«Hl* ( ^ 
ffigt£30 1 Rtf 3 0 2(0£5%;£:%(0i£®ffl$te&'O 

ftK£ tiT ^ S \> x -M^ 5 o 5#>/£ # £ ftfcMMB 
KB, »R2 0 0fcJBj«Stifc2H^«)^»6n^H 
PlEftfcftjSLT^So fif-sT, cWaot^ ^x- 



7\3 0 0%S*R2 0 0tgaLfelSk:, JtttffiS^x- 
/>3 0 0<DftftfflBfcgK2 0 OOfflHrtOBC^-l' 

> * y h * £ s c t* *• 'JfcftlHffi* x-^oms 

[0 0 5 5] «S*8SM?lix »«1tx**S/*ftW:flk 

tR2'0 0<08«^fffcnS o X#**tt, a 

"i&*««WbT316«lH»9x--^3 0 0fctt**n». 
10 giJ<D*SS0J-eii> /'»^$fttt«l04M*>K*ffl^T 
)t«iffiSg3 0 0 i:.afi2 0 0O»»tfff*3tiSo 

AV^'^ybU ««Hl»!)i-A3 0 0fcIS- 

ftttWR*ffll^T, 7t^ttS§§^x-/N3 0 0^S®2 0 
O^l^Tf Sci^kT^So #J*&\ a^-*>K* 
BV*T^<Ofr<Dj£rC*x— /\3 0 0£S1£2 0 Ofcjg 
*TSC£tf^So /vy^-tfVKfcJ^T^ 
x-/N3 0 0 t&M2 0 O^BtSCS^'^W* 

20 ^>£&Airsc^c£oT, A^^vto^ 

[0 0 5 6] 01 0Dfr&frfrS*9^ jtfttaa^x 
-A3 0 0 ^lfi200^f«^ ISttfW* '<«* 
tf, fiHt««3 0 lgcfcli3'0 2) ^5 4. 7° 

(ftlTLJf, ^2 1 4*/£:tt2 1 7) <D77Jy*yhtf 
tn, H7&^bH9O--f*fb*KtB886 0^JB^n 
So *IC, Jg«$n^x-M3 0 0i:StR2 0 0l4, 

'ocg|*«K» (W^tfs o<:5i€«WfSft4 oo^fcti 

4 0 1) \zY^T(DC$\ZT*j3l&foy}1$i?2>Z-t\C&'o 
30 T> SfcttBBBbT. -*Mt3lfitttH»6 0 (H7ft^b 
09#HS) <0^O|p]-a^^h (&iJ^(i\ HI 0EO 
a^^6 0a-6 0c) tffll ^ns^dtcfSCi:^ 

)tttffl»9x-M3 0 0k:43»5#Jt«a 

ffiojgttfi»a^t5i^nso (Hi oE'fc^fA^w 

tlfcfcO^SnTV^c cni*T, Jl6ttfflS3.0. 
0i:StE2 0 0^»»-rscfctcJ;or, >)x-a3 0 
0 fcfctf ft*3fcttffl»0«®0 1 2 2 0 Ojg 

40 Rtfr^nso coeSx -wt7 I c^aii5 6o^0 4& 

tfH5©WDf*»»W3 2lcffiDtttf£<Dtf^lc& 
. So CftfcioT, -#ffc3t»ffl»6 0i:H4RlfH5 

[0057] *wOTrc*4x »so*»WfcBabT* 

SrJSK-T sc^^<a^^^ & «IEStf gE*in^ S c 

50 ^attt-rsfeotfta-f^TftSo 
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[Bffi0«#&8W3] 



[0 2] ^l(0)K7?[R]147*b^^X-^:^a-;l/O^ 



[0 5] HlOJSJWlfttt^^h^^X-^a-^OT 



[06] H4 0-»ffc)6Kailg«:«l^Wfc^Ho 
[0 7] B7tt, B6©-ftfl^fflB0a»Bo 
[0 8] B7 0H*{tJl6ttffl»©«WBHo 
[0 9] 0 7OH*ftft&ffl§§OTffi0o 
[01 OA] 0 7^^L0 9O-{*ft:7 , c^tB^^X 

[01 OB] 0 7^^L0 9O-Wk7 , 6^ffi§5^^ 20 

[01 0C] 0 7^^L0 9O-<*fb7 J 6^ttl§§^^ 
7 L ^7 p ^*f0o 

[01 OD] H7&^LH9fe-*fc3tt*aiHOffJ«X 
T-yyttTtt 0 O 

[01 0E] H7ft^LH9tO-{*fblfi«ai88©fPdtX 
ry^fcijVfBo 

30 ^tb-W'^aWl/ 
3 1 : ytJT^rt 30 

32 ittDfttf-awj 

[01] 



3 3 : ft&ffigi 
3 4 : m 

3 5 :ft#74fr* 

3 6 : ^ffil/VX 

3 7, 3 8 : Att^M 

3 9 : ^ffiUVX 

4 0 : U-+f 

4K si ■ 

5 4 :« 

6 0 
6 1 
6 2 
6 3 

6 4 

7 0 
7 1 
7 2 
7 3 

7 4 

8 0 
8 1 
2 0 0 
2 0 1 
2 1 0 
2 1 4 
2 1 5 
2 1 7 
2 2 1 

2 5 0 

3 0 0 
3 0 1 



ffittMti 

6 5, 6 6 :^£4fflJM 



mm 

2 0 2: VX^Jl 

2 1 1 : ftsm&m 



7 5. 76 



2 16: fflSlil 



2 2 2 
2 5 3 



3 0 2 



&JKJB 



.19 



12 J 




18 



17 
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